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INTRODUCTION
Foreign Direct Investment (FDI) has become increasingly important globally and notably in Europe since the second half of the 20th century, and especially since 1990. FDI inflows to European countries had an overall positive trend between 1990 and 2009, but with large oscillations (see Figure 1 ).
Europe is one of the most popular FDI destinations, receiving approximately 43% of global FDI inflow between 1990 and 2009. However, European countries are struggling to maintain their attractiveness in the face of increasing competition from emerging economies. The motives behind choosing a destination for FDI can be grouped into four categories: natural resource seeking, market seeking, efficiency seeking, and strategic asset or capability seeking (Dunning 1980) . The most important FDI determinants resulting from these motives are market size, labour costs, economic growth, international trade, agglomeration effects, and corporate taxes.
Allegedly, corporate taxes are the policy instrument that has the most immediate effect on FDI, which is why corporate tax rates have fallen significantly in recent decades across the globe.
1 Devereux et al. (2008) show that the average corporate tax rate of OECD countries in the early 1980s of nearly 50% had fallen to below 35% by 2001. According to the data used in this paper, the average corporate tax rate (measured by the statutory tax rate, i.e., the legally imposed rate) of 29 European countries fell from 33.4% in 1998 to 25.1% in 2006. Although there is a generalised notion that corporate taxes may be an important determinant of FDI, the empirical literature presents diverse results. Devereux and Griffith (2002) state, "there is some evidence that taxes affect a firm's location and investment decisions, although we do not have a very good idea about the size of this effect". The different results essentially arise from diverse measures of tax rates, FDI data, and econometric methods. Some authors study the relationship between the decline in tax rates and increasing capital market integration, and whether countries compete using corporate tax rates (for example Devereux et al. 2008 and Rincke 2009) . It is assumed that countries reduce their corporate tax rates in response to increasing capital market integration. However, the literature provides no clear explanation of why and how countries adjust their tax systems (Overesch and Rincke, 2008) . This paper estimates the impact of taxes on inward FDI flows to Europe using project-level data to study the interaction of taxes with both the macro characteristics of the host country and the micro elements of FDI projects. At the macro level we analyse countries that belong to favoured economic areas, the European Union and the European Monetary Union (EMU). At the micro level we examine the interaction between taxes and specific project characteristics, such as sector, technology, and capital intensity. The empirical analysis uses three measures of corporate taxation but focuses on the effective average tax rate, which in the literature is deemed to be the most appropriate for explaining FDI location decisions (Devereux and Griffith 1998) . 2 This paper contributes to the literature in three ways. First, it uses a nine-year (1998 to 2006) project-level dataset consisting of 20,886 real investment projects from around the world, hosted in 29 European countries. This contrasts with most studies in the literature, which use national aggregate statistics that often do not separate FDI related to real activity from pure financial transactions, and which are much more prone to suffer from endogeneity, as FDI can also affect macro explanatory variables. Even though some studies have used firm-level data to study the effect of taxes on FDI, our dataset allows direct control of project characteristics, which may differ from firm characteristics, notably in large conglomerates. Moreover, the use of micro data to study FDI is more recent in Europe than in the USA (Feld and Heckemeyer 2011) . In addition, the period analysed is of interest because it comprises two periods of FDI expansion interrupted by contractions, with corporate tax rates showing a strong downward trend. Second, the paper analyses how the FDI response to taxes depends on specific project characteristics. Finally, this paper evaluates whether a country being in a favoured economic area affects the impact of corporate taxes on the location of FDI.
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The EATR is an estimation of the tax rate a firm effectively faces, taking into account all the aspects of the tax code; for example, fiscal benefits and deductions.
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Figure 1: FDI inflows to Europe
Source: Data from UNCTAD and authors' graph.
Given that FDI has a positive effect on the host economy (Borensztein et al. 1998) , our results should be of interest to policymakers. For instance, the huge success of Ireland and the Netherlands in attracting FDI, notably in services, was partly due to a strong fiscal stimulus. Our results will also be useful to multinational companies investing in Europe, as they represent a benchmark for multinationals' behaviour.
The estimated conditional logit model allows us to conclude that if the host country's effective tax rate falls by one percentage point (pp), the odds ratio of this country receiving a FDI project increases by about 3.1%.
3 The effect of low taxes is greater when tax rates are stable and when the country already has a high tax rate or is outside the euro area. However, there are some nuances in this relationship that are relevant to policymakers. Tax cuts are particularly important when a country wants foreign firms already in situ to expand their activities, or wants to attract industrial firms. Finally, capital-intensive projects are less sensitive to taxes, but high-tech manufacturing projects have the same reaction to taxes as other manufacturing projects.
The remainder of this paper is structured as follows. Section 2 presents a review of the literature on corporate taxes and FDI. Section 3 describes the data used in the empirical work. Section 4 explains the econometric approach and Section 5 presents and discusses the empirical results. Finally, Section 6 concludes.
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The odds ratio is equal to the probability of locating in a country, p, divided by the probability of not locating in that country, i.e., .  
A REVISION OF SELECTED LITERATURE ON CORPORATE TAXES AND FDI
Hartman's (1984) study was one of the first works on the effect of corporate taxes on FDI, and concludes that while taxes negatively affect investment based on retained earnings, they have no effect on FDI based on new transfers. Hartman's research has some limitations and was soon followed by a series of studies seeking to confirm his findings, leading to a substantial growth of the literature (for an extensive survey see, for example, de Mooij and Ederveen 2003). Slemrod (1990) , using effective tax rates, concludes that corporate taxes do in indeed repel FDI, notably FDI based on the transfer of funds, contradicting Hartman's findings. Slemrod adds that there is no evidence that the parent country's system of dealing with double taxation (exemption or credit) is a relevant determinant of FDI.
These two papers were the first devoted to the study of inward FDI in the US and used aggregate data. These data have limitations, in particular, it includes investments such as mergers and acquisitions (M&A) that involve an ownership decision and are not real investment decisions. Auerbach and Hasset (1993) argue that real and financial investments may be differently affected by taxes, which is validated in later research.
Building on this notion, Swenson (2001) studies inward FDI in the US from 46 countries and distinguishes six types of FDI. She argues that in most of the countries the statutory tax rate negatively affects investment in new plants and plant expansion, while the effect on mergers and acquisitions is positive for all countries. Swenson also notes that investment in new plants is more sensitive to taxes than investment in plant expansion, probably because companies' current choices may be constrained by their prior decisions.
In order to overcome the limitations of aggregated FDI data, some studies on the US have instead used data on property, plant, and equipment (PPE), which is thought to be a better measure of real investments (Grubert and Mutti 1991 , Hines and Rice 1994 , Hines 1996 . Hines and Rice (1994) study nonbank companies and obtain a higher tax elasticity than Grubert and Mutti (1991) , who only use data on manufacturing firms. This suggests that nonmanufacturing firms (excluding banks) probably respond more to taxes than manufacturing firms. In general, the studies using PPE find a larger negative
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effect of taxes on FDI than the previous studies that used aggregate data (Hines 1999) . 4 Another strand of the literature uses firm-level data, as is the case of Devereux and Griffith (1998) , who analyse the decision of US multinational firms to invest in Europe using a nested multinomial logit model. The location decision, which is the last step in the authors' model, is part of a conditional logit model, similar to that used in this paper. The authors find that an increase in the effective tax rate significantly reduces the probability of a country receiving FDI, while the statutory and marginal tax rates do not play a significant role. 5 Devereux and Griffith also find that the effective tax rate becomes insignificant when only new entrants are considered. Buettner and Ruf (2007) use a panel of non-financial subsidiaries of German multinationals between 1996 and 2003. Their approach also uses a discrete choice analysis with a fixed-effect logit model to test the relevance of alternative measures of taxation. The marginal effective tax rate has no effect on location decisions, as in Devereux and Griffith (1998) . In addition, the statutory tax rate has a considerably stronger effect on FDI decisions than the effective average tax rate. Barrios et al. (2012) use multinational firm-level data to add to the debate on whether multinational firms' decision to invest in a country is affected by additional taxation in the parent country as well as the host-country tax rate. Stowhase (2002) uses data on German multinationals that invested in EU countries between 1991 and 1998, and distinguishes between investment for profit-shifting and investment in real activity. The author argues that while the former type of investment is affected by the statutory tax rate, the latter is more conditioned by the effective tax rate because it responds to a broader range of tax incentives that are best measured by this tax rate. Using count data, Stowhase confirms the hypothesis that investment in production activities is affected by the effective tax rate but not by the statutory rate, whereas 4 Hines ' (1996) study, which also uses data on PPE, is of particular interest because he introduces dummy variables in his model to capture state fixed-effects. In this way, he seeks to address one of the limitations of using cross sectional data, namely the possible correlation of taxes with unobserved state characteristics (Hines 1999) .
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The marginal tax rate is the rate paid by a firm making a marginal investment decision. investment related to profit shifting (services, finance, R&D) is more severely affected by the statutory tax rate.
The last result is not unexpected because, as Devereux (1992) suggests, multinationals may locate production in a country where pre-tax profits are maximised, and afterwards shift profits to a country with a lower statutory tax rate. Other studies have further explored the issue of profit-shifting -see, for example, Schjelderup (1999 and 2000) and Huizinga and Laeven (2008) . Stowhase (2006) uses a panel of bilateral aggregate data on outward FDIdisaggregated by primary, secondary, and tertiary sectors -from Germany, the UK, and the Netherlands into eight European countries between 1995 and 1999. He finds that whereas the primary sector is unaffected by the effective tax rate, the secondary and tertiary sectors are, and that the latter are the most affected.
Another study exploring the sectorial dimension uses a Poisson count model to examine the impact of taxes on the birth of industrial firms across US states (Papke 1991) . He notes an overall significant impact of taxes on the location of manufacturing plants, but with substantial variation across different industries. The effective tax rate has a negative and significant effect (but with wide quantitative differences) on investments in apparel, furniture, and communication equipment industries, but has no effect on the electronic equipment industry.
The survey of de Mooij and Ederveen (2003) provides an extensive synthesis of the literature on the effect of taxation on FDI. They compare the results of 25 empirical studies and find a mean semi-elasticity of -3.3, suggesting that a 1 pp. decrease in the host country's tax rate raises FDI by 3.3%. However, they indicate that the studies' results vary substantially due to differences in data (both on taxes and FDI) and in the econometric specifications. Feld and Heckemeyer (2011) conduct a meta-analysis and obtain a median tax semi-elasticity of FDI of -2.49. They also find that studies using aggregate data systematically obtain larger elasticities than firm-level data studies.
Several points emerge from the literature described above. First, the impact of taxes on FDI depends on the exact measure of the tax rate used (statutory, effective, or marginal In this paper we use data on FDI projects from the European Investment Monitor (EIM) of Ernst & Young (EY) , which includes announcements of FDI projects that involve real investment in manufacturing or services in Europe. Mergers and acquisitions and other financial flows not resulting in any real investments are excluded. 6 The use of a firm-level dataset provides an exact picture of real investment decisions by directly studying factual location decisions conducted by multinational firms, and thus constitutes a valuable addition to the literature.
The dataset covers the period from 1998 to 2006 and includes 20,886 FDI projects originating in 95 countries and implemented in 29 European countries. A total of 15,547 multinationals implemented projects; 13,056 of them had only one project, 1,532 had two projects, and 959 had three or more projects. The dataset contains information on the country of origin, the company, the type of investment (new or expansion), the sector, the capital invested, and the number of jobs created. Table A . 2 in the Appendix shows descriptive statistics concerning mainly the geographical distribution of FDI projects.
Corporate taxes
The literature discusses extensively which is the best tax rate to explain FDI. The most common types of tax rate are the statutory tax rate (STR), effective average tax rate (EATR), and effective marginal tax rate (EMTR). The first has been shown to be relevant to FDI decisions and is viewed as particularly important in the profit-shifting decisions of multinational companies (Huizinga and Laeven 2008) . A clear advantage of the STR is that it does not require laborious computation and is easier to use. Consequently, it is the correct rate to use when studying firms that do not make very sophisticated decisions. However, the STR 6 For further details of the methodology of the EIM database see, for example, Ernst & Young (2011). omits important features of the tax burden on real investment, such as fiscal benefits, credits, deductions, depreciation allowances, and non-income taxes.
The EATR estimates the level of taxes that companies actually face, taking into consideration several features of tax codes. Studies on FDI tend to support the view that the EATR is the most appropriate measure of corporate taxation. The EATR is a more complex measure of taxation than the STR and reflects all relevant income and non-income taxes and other important aspects of tax codes. Finally, calculation of the EMTR is based on the tax burden on a firm's marginal investment. In the literature, the EMTR proves mostly insignificant regarding FDI location decisions because many location decisions are not marginal (Devereux and Griffith 2003) . Devereux and Griffith (1998) suggest that investors choose a location by comparing each location's after-tax level of profit, and that the EATR is the relevant measure to use. Meanwhile, the EMTR determines the optimal level of production in each potential location, which affects the decision indirectly. Devereux and Griffith argue that although both tax measures can affect the location decision, the direct effect of the EATR outweighs the indirect effect of the EMTR.
In the empirical work we use Overesch and Rincke's (2008) data for the three measures of corporate taxation described above. They calculate STR as the headline tax rate on corporate income adjusted for surcharges and local income taxes. For the EATR and EMTR they use the methodology proposed by Devereux and Griffith (2003) and the European Commission (2001) assumptions. In essence, this method consists of determining the effective tax level of a hypothetical standardised investment project. This standardised investment project involves investment in buildings, machinery, intangible assets, inventories, and financial assets. The pre-tax rate of return is assumed to be 20%, in accordance with the European Commission (2001). Table A . 1 in the Appendix shows the relevant descriptive statistics for the tax data.
Other variables
We include seven control variables commonly mentioned in the literature as FDI determinants: gross domestic product (GDP) in nominal terms as a measure of market size; GDP per capita to measure the overall degree of development; yearly nominal compensation per employee as an indicator of labour costs; yearly real GDP growth rate as an indicator of economic
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dynamism; gross value added (GVA) in manufacturing as a percentage of total GVA to measure agglomeration effects in the host country; the percentage of population between 15 and 64 years of age with secondary or tertiary education (ISCED levels 3 to 8) as a measure of the quality of human capital; and the net capital-to-output ratio of the total economy to capture investment saturation.
7
The first three variables were used in logarithmic form. GDP, GDP growth rate, GVA in manufacturing, secondary and tertiary education, and GDP per capita were collected from Eurostat, and the yearly nominal compensation per employee and capital output ratio were obtained from the AMECO database. The rest of the variables will be described as they are introduced. Table A . 1 shows descriptive statistics for the control variables.
ECONOMETRIC APPROACH
To study empirically how multinational firms choose from among several possible locations for FDI, we adopt a version of the multinomial logit model developed by McFadden (1974) -the conditional logit model or "McFadden's choice". After deciding to undertake a project abroad, a multinational company has to choose where to locate its investment. Hence, a company realising project i chooses the location j where it maximises profits. This choice can be described as   
The model allows country-specific variables for all alternatives, not just the chosen alternative. There is only one coefficient to be estimated for each country-specific variable, but there are j coefficients to be estimated for each 7 The capital output ratio and education variable are not available for Turkey, so our analysis is restricted to 28 countries.
project-specific variable. In the model the unobserved time-invariant country characteristics that impact the probability of attracting FDI projects are translated into country fixed effects. These characteristics include, for instance, geographical location, language, culture, and infrastructures. The introduction of country fixed effects eliminates the possibility of correlation between taxes and unobserved country characteristics (Bartik 1985 , Phillips and Goss 1995 , Hines 1996 , Buettner and Ruf 2007 . In addition, one of the coefficients j  has to be set equal to zero as only m -1 of those coefficients are free to vary. As we discuss below, the country chosen for this normalisation was France.
A possible limitation of the conditional logit model is the assumption of independence of irrelevant alternatives (IIA), which implies that the ratio of the probabilities of any pair of alternatives is independent of the set of other alternatives (McFadden 1974) . If that assumption is verified, the unobserved profit will have an error term that is uncorrelated across alternatives. A good discrete choice model will capture all the relevant observed characteristics affecting the location decision, leaving the error term uncorrelated.
The most used test for the IIA hypothesis is the Hausman test (Hausman and McFadden 1984) . The model comprising all the alternatives, which generates an efficient estimator under the null, is compared with a model in which some alternatives are restricted, and that generates a consistent estimator. In practice, this test requires the computation of several models by restricting one alternative at a time, and the comparison of each one of these models against the model with all the alternatives.
EMPIRICAL RESULTS
Tax rate levels
We start by assessing each measure of taxation one at a time. Columns 1, 2, and 3 in Table 1 include the three measures of corporate taxation, EATR, STR, and EMTR, respectively (standard errors are robust to the presence of heteroskedasticity). Besides the seven control variables described above, a time trend for each country was introduced in order to measure FDI country-specific trends. Table A . 3 in the Appendix shows the results of the Hausman test for the model with EATR -the base model of this paper. 8 There is no evidence to reject the null hypothesis, which suggests that the difference in coefficients between the efficient and the consistent model is not systematic, supporting the assumption of IIA. 9 These results ensure that the estimator based on the conditional logit model is consistent and efficient.
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Of the control variables, only the GVA in manufacturing is not statistically significant. Overall, the impact of the control variables is as expected. In line with the literature, a larger market, stronger economic growth, better quality of human capital, lower labour costs, and lower capital-to-output ratio increase the probability of a country receiving FDI. The impact of the last variable means that FDI goes to countries with greater need of capital. GDP per capita has a negative effect on FDI, the reasons for which are not entirely clear, but are probably related to business costs not appropriately captured by the independent variables that are smaller in less developed countries; or with larger profit opportunities for foreign investors serving the internal market, due to lower competition or higher growth prospects.
Country fixed effects are normalised using France as the base alternative, as this country is among those that received most projects and belongs to both the EU and the euro area. Consequently, the more negative the estimated constant, the less attractive the country's unobserved characteristics are for investors vis-à-vis France, and the opposite occurs when the constant is more positive. In all four specifications of the model these coefficients turn out to be significant for almost every country, the exceptions being Greece, Portugal, and Slovenia. Thus, these countries' unobserved characteristics are equally attractive to those of France. 10 The countries with unobserved characteristics that are more appealing to investors than those of France are Austria, Belgium, Denmark, Finland, Ireland, Luxembourg, Netherlands, Norway, Sweden, Switzerland, and the UK. Finally, the countries with characteristics less attractive for FDI are most of the Central and East European Countries (CEEC), Germany, Italy, and Spain. See Table 1 , column 1, for the estimation output of the base model. Note that in one case the Hausman statistic is negative. Although it is theoretically impossible for a statistic distributed as a Chi-square to assume a negative value, the Hausman statistic may be negative in applications "due to lack of positive semidefiniteness in finite sample applications" (Hausman and McFadden 1984) . In any case, a negative Hausman statistic is evidence in favour of the null. 
Even though all three tax measures show negative and statistically significant coefficients, the EATR clearly has the largest negative effect on FDI. Contrary to the results of Devereux and Griffith (1998) , we find a significant negative impact for the EMTR, although less than that of the EATR. The STR has the smallest coefficient but is also statistically significant. Note that the STR's coefficient is smaller in our results than in the study of Buettner and Ruf (2007) . They suggest that STR has a greater impact than EATR because the location of subsidiaries by German multinationals may be partially driven by profit-shifting opportunities.
The estimated coefficient of EATR indicates that a 1 pp. decrease in this tax rate raises the odds ratio by about 3.1%. The impact on the country's location probability can also be obtained by computing the marginal effects (Cameron and Trivedi 2009):
Therefore, as the marginal effects are non-linear across p, it becomes necessary to estimate them for certain levels of probability. For instance, if we assume a country has a current location probability of 3.5%, 11 if the tax rate decreases by 1 pp. the marginal effect on the probability is 0.1 pp. or roughly equivalent to a 3% increase. The impact on the location probability is non-linear across the level of probability, such that the closer the probability is to 50%, the smaller the percentage impact. For example, for the UK, which is the country with the highest probability of receiving a project (around 22.6%), a 1 pp. decrease in the tax rate increases the probability by 0.55 pp. (only a 2.4% increase).
Let us now compare our estimates with the two important studies mentioned above, using micro data. Devereux and Griffith (1998) do not find a statistically significant role for the STR, but their results indicate that a 1 pp. decrease in the EATR increases the odds ratio by about 6.8%, which is more than twice as much as our result. Buettner and Ruf (2007) , using a measure of EATR similar to ours, find an impact on the odds ratio of only 1.3%, although not statistically significant at the 10% level. They also indicate that when the STR decreases by 1 pp. the odds ratio increases by 2.5%, more than three times our result for that rate.
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Equivalent to all 28 countries having the same probability of receiving an FDI project, i.e., 100% / 28 3.5% p   .
It is also interesting to compare the impact of the EATR with that of some of the control variables. For instance, on average, a 1 pp. decrease in the EATR has an effect on the odds ratio similar to a decrease in the labour costs (yearly nominal compensation per employee) of about 110 € per employee, or 1.53%. In turn, the GDP growth rate would have to increase by about 0.5 pp. This clearly suggests that corporate tax rates are an effective policy instrument for attracting FDI.
It is possible to conjecture that taxes repel FDI more strongly at higher values of the tax rate. Bellak and Leibracht (2009) suggest that reductions in corporate taxes only have an effect above a certain tax rate threshold. Moreover, Bénassy-Quéré et al. (2005) argue that larger tax differences between countries should have a bigger impact than smaller differences, because moving businesses to other countries is costly, several tax rules allow a partial reduction in taxes, and there is imperfect information about tax rules.
To evaluate the validity of that conjecture we test whether the tax rate has a larger effect for countries that have a tax rate in each year that is above the average for all countries. A binary variable indicating whether the country was in that situation (here called "average") is multiplied by the EATR. The results indicate that in countries with an above-average tax rate, the tax rate has a smaller impact on FDI: the semi-elasticity is reduced by 0.387 pp. (Table 2 , column 1). This result could be driven by the fact that the same pp. increase in the tax rate represents a smaller percentage increase of this rate when the country's tax rate is above the average, which stems from the fact that we are using the tax rate semi-elasticity.
We then compute the tax rate elasticity by multiplying the coefficient of taxes by the tax rate. Since that elasticity changes with the tax rate, we compute its value for different values of this rate. Taking the year 2006 as an example, Table 3 indicates that, as expected, the tax rate elasticity is greater for countries with a tax rate above the average. A country with a tax rate one standard deviation above average (0.29) has an elasticity of -0.98, whereas a country with a tax rate one standard deviation below average (0.15) has an elasticity of -0.58.
Another possible non-linearity is that increases in taxes have a greater impact in repelling FDI than decreases in taxes do in attracting it. Bénassy-Quéré et al. (2005) conclude that FDI does not respond to lower taxes in the home country than abroad, but is negatively affected by higher taxes in the home country than
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the host country. They argue that under a crediting system of double taxation, the tax rate of the host country affects the decision only when it is higher than the rate in the home country. 12 Head et al. (1999) find a similar asymmetric effect in Japanese firms investing in the US: they are not attracted by low taxes but are discouraged by high tax rates.
This type of non-linearity was tested by creating a dummy variable, named "up", to identify increases in tax rates, and multiplying it by the tax rate. Results indicate that for the EATR and EMTR, increases in taxes have a larger impact on FDI than decreases -0.13 pp. more for the EATR (Table 2 , column 2) and 0.16 more for the EMTR. No difference was found between increases and decreases for the STR. 
Tax rate volatility
Thus far the results reported in this paper suggest that the level of tax burden is a significant determinant of FDI. The volatility of taxes may also deter investors because frequent tax changes induce uncertainty regarding the future evolution of tax policy. This interferes with the agents' projection of after-tax profits, and is especially harmful for more risk-averse investors and for projects having a greater degree of irreversibility. Interestingly, this aspect has not received much attention in the literature, except for Edmiston et al. (2005) . In their study, Edmiston et al. conclude that uncertainty regarding the tax law repels FDI. More generally, some papers study the impact of legal structure and corporate governance on FDI (Bellos and Subasat 2012) .
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Under a crediting system, the tax rate of the home country is applied to profits, and a credit is granted for the taxes paid in the host country up to the tax rate of the home country.
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Results for STR and EMTR are available upon request. Note: the coefficients of the control variables, which are the same as used in Table 1 , the constants for each country, and a country-specific time trend are not reported to save space. Robust standard errors in parentheses. In (3) to (5) the cases for 1998 and 1999 were lost. ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. 
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In order to test the effect of tax rate volatility, we include as determinants of investment the standard deviations of tax rates (calculated for each country including the current and the two lagged observations of the respective tax rate -only variation across time was taken into account). 14 We also introduce a dummy variable to capture the specific effect of changes in the tax rate in opposing directions (named "Change Direction EATR").
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The volatility of EATR does not affect FDI, but the variability of EMTR and STR does. 16 An increase of 0.02 in the standard deviation of EMTR reduces the odds ratio of the location probability by about 3%, 17 and one change in the EMTR in the opposite direction to what it was previously reduces the odds ratio by 5.8% (Table 2 , column 5). In turn, STR changing to a different direction is especially harmful, causing a fall in FDI of approximately 19.5%, but its standard deviation does not show statistical significance (Table 2 , column 4). This dummy variable takes the value 1 if the tax rate experiences a decrease (larger than 0.5 pp.) after a period in which it remained constant or increased. The dummy also takes the value 1 if the tax rate undergoes an increase (larger than 0.5 pp.) after a period in which it remained constant or decreased.
16
Given the statistical nonsignificance of the standard deviations of EATR, we tested a different measure of the standard deviation that uses only current and past observations, but the nonsignificance of that variable remained.
17
An increase of 0.02 was chosen because it is close to the standard deviation of this variable, 0.025.
Euro area, European Union, and core/periphery
In the FDI literature some authors argue that EU or euro area membership facilitates the attraction of FDI. First, after the recent EU enlargement, new members witnessed gains in terms of FDI, which have been counterbalanced by losses in some earlier member states (Breuss 2001) . Additionally, Petroulas (2007) suggests that countries that joined the EMU experienced an increase in inward FDI. This last result is in accordance with the theory of Optimum Currency Areas (OCA), which argues that the creation of a monetary union should lead to an increase in FDI, largely due to the elimination of exchange rate risk and the transaction costs associated with different currencies (Mundell 1961) . We are interested in exploring whether the effect of taxes on FDI location is moderated by euro area or EU membership. Therefore, we evaluate whether countries within the EU or euro area are able to set higher taxes than those outside these areas without affecting FDI, as demonstrated theoretically by Baldwin and Krugman (2004) .
To capture the importance of belonging to the euro area or the European Union we construct two dummy variables, which equal 1 if the country belongs to the group in question. We begin by introducing the euro area and EU dummies individually, and then add the interaction term of that variable to the EATR to assess the impact of EU and euro area on tax policy. There are two distinct specifications, one for the euro area and one for the EU. While the individual effect of the dummy captures the direct effect of the economic area on FDI, we are particularly interested in the interaction effect, which indicates whether the economic area is important in moderating the effect of taxes. Note: the coefficients of the control variables, which are the same as used in Table 1 , the constants for each country, and a country-specific time trend are not reported to save space. Robust standard errors in parentheses. In (3) to (5) the cases for 1998 and 1999 were lost. ***, **, and * indicate significance at 1%, 5%, and 10%, respectively.
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The direct effect of economic integration is shown in Table 4 , columns 1 and 2: both euro area and EU membership make countries more attractive for FDI. In addition, EU membership does not moderate the impact of taxes, while euro area membership has a visible impact at the 10% significance level: belonging to the euro area reduces the impact on the odds ratio of a 1 pp. increase in the EATR by approximately 2.1 pp. (Table 4 , columns 3 and 4). Applying equation (1), the equivalent marginal effect for a current location probability of 3.5% drops from 0.1367 to 0.0655.
The irrelevance of the EU membership when interacting with tax rates is understandable because almost all countries that do not belong to the EU, if not all, have trade agreements either with the Union itself or with most of its countries. This eliminates the most obvious advantage of being part of the EU, the free movement of goods and services. Moreover, although the EU enlargement brought benefits for the new members, it caused losses in some earlier member states (Breuss 2001) .
With respect to the euro area, the results suggest that investors do in fact see the elimination of currency risk as an advantage, probably because many of them intend to serve more than one euro area country. Another advantage of a strong currency like the euro is that it allows foreign investors to repatriate profits with a substantial exchange rate gain.
Breuss (2001) suggests that the new EU member countries have been the main winners in terms of FDI. They had large benefits from EU accession and from the transition process involving structural reforms (Penev and Rojec 2014) . Therefore, it is possible that the EU has more impact on the corporate tax policy of those countries. To investigate this, we perform a regression like that in column 2, Table 4 , but now the interaction term is with a dummy identifying the eight CEEC countries that joined the EU in 2004. 18 The interaction between variables is not found to be statistically significant.
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More generally, CEEC countries have specific characteristics: they are net importers of capital and are in the process of transitioning to a market economy, with implications for macroeconomic stability, economic growth, and privatisations (Bellak et al. 2007 ). Thus, corporate tax rates may have a different effect for these countries. We assess this by creating a dummy variable called "CEEC" for all CEE countries including those that did not join the EU in 2004 (10 countries in total) for the entire period 1998-2006. The interaction of this dummy with the EATR was not statistically significant (Table 4 , column 5), confirming the idea that CEE countries do not present significant specificities regarding the effect of taxes on FDI.
Impact of project characteristics and sector
In the following subsections we analyse how the response of FDI to taxes depends on project-specific characteristics: whether it is a new investment or an expansion, the sector, technological level, and capital intensity.
18
The dummy takes value 1 for those countries from 2004 onwards only.
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Result available upon request.
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Expansions vs. New investments
It can be argued that new investments and expansions react differently to variations in corporate tax rates. As seen above, Swenson (2001) concludes that FDI in new plants reacts more to taxes than FDI in plant expansions. However, this result has not been corroborated by other research. Devereux and Griffith (1998) find that when the sample is restricted to new entrants to Europe, the effective tax rate does not significantly affect FDI. Hartman (1984) and Young (1988) suggest that taxes negatively affect investments based on retained earnings but do not affect FDI based on new transfers. If we accept that new investments are mainly financed through new transfers while expansions are essentially financed by retained earnings, the evidence shows that new investments are less sensitive to taxes.
In order to clarify whether expansions or new investments are more sensitive to taxes, column 1 of Table 5 shows a specification of our model in which there is an interaction between EATR and a dummy variable (called "New Investment") that equals 1 when the project is a new investment and zero if it is an expansion or a new co-location. 20 The result suggests that at a significance level of 10%, new investments are less sensitive to the EATR than expansions: the EATR semi-elasticity is smaller by 1.36 pp. A similar result occurs for the EMTR (Column 2 of Table 5 ). The latter result should be understood in light of the fact that EMTR should be more important for marginal investments such as expansions.
In general, our results seem to confirm the findings of Devereux and Griffith (1998 ), Hartman (1984 ), and Young (1988 . Moreover, Rolfe et al. (1993) use a survey of US business managers to show that new projects are more sensitive to tax incentives that reduce their initial expenses (equipment and material exemption), whereas expanding firms prefer tax incentives that increase aftertax profits. Taking this into account, the fact that both the EATR and the EMTR capture how a country taxes profit more than the tax incentives given to initial investment justifies our result. 20 We decided to consider the new co-location projects together with expansions because a new co-location project consists of a new activity that is co-located at or near an existing activity. Note: the coefficients of the control variables, which are the same as used in Table 1 , the constants for each country, and a country-specific time trend are not reported to save space. Both specifications include the dummy for the type of investment (New investment) as a countryspecific variable, not reported to save space. Robust standard errors (in parentheses). ***, **, and * indicate significance at 1%, 5%, and 10%, respectively. Project type data are missing for 1 case implying the loss of 1 additional case and 28 additional observations.
Industrial functions vs. services
The literature reviewed above suggests that the influence of tax rates on FDI location decisions may vary by sector. In order to investigate these differences we create a specification of our model in which a dummy variable called "Services", which equals 1 for services and zero for industrial functions, is interacted with each of the three tax measures. 21 Two results are worth mentioning (Table 6 ).
Firstly, in line with Stowhase (2002) , of all the tax measures the EATR has the greatest effect on industrial FDI. This suggests that as industrial investments involve higher tax-deductible expenses such as depreciations, they react to EATR more than to other tax measures.
21
Industrial functions include logistics, manufacturing, testing, and servicing; whereas services include contact centres, education and training, headquarters, internet data centres, research and development, sales and marketing, and shared services centres.
(1) -EATR (2) Note: the coefficients of the control variables, which are the same as used in Table 1 , the constants for each country, and a country-specific time trend are not reported to save space. Both specifications include the dummy for services projects (Services) as a country-specific variable, not reported to save space. Robust standard errors in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10%, respectively.
Secondly, services are less sensitive to all three taxes. The EATR semi-elasticity for services is 2.29 pp. smaller than for industry. While it was expected that EATR and EMTR would have a smaller effect on services than on industry, the reverse was expected for the STR. In fact, the literature concerning profitshifting activities suggests that investment in services may be especially attracted by low statutory tax rates (Devereux 1992 , Stowhase 2002 ).
These results indicate that industrial functions are more sensitive to corporate taxation than services, regardless of the tax measure used. The reason for this may be the greater mobility of industrial companies, making them more likely to compare taxes across locations (Wells 1986 ). In addition, some industrial companies operate with smaller margins than services companies, so taxes can affect the former's profits more severely than the latter's (Morisset and Pirnia 1999). Finally, much FDI in the services sector is aimed at accessing a country's market, so it is less sensitive to the tax rate.
High-tech manufacturing industries
High-tech manufacturing industries may react differently to taxes than other manufacturing industries. To our knowledge, this issue remains relatively unexplored in the literature, but there are some studies on FDI in high-tech firms in general. For instance, Liu et al. (2014) argue that high-tech manufacturing firms are more affected by government R&D expenditure and telecommunications infrastructure than low-tech firms, and confirm for China that telecommunications infrastructure attracts high-tech manufacturing companies. Lee and Hwang (2014) study inward FDI in Korea and detect significant differences in the location patterns of high-and low-tech industries. Notably, high-tech industries are more sensitive to labour force quality and less to labour cost. Finally, Lin (2010) concludes that network linkages are a key determinant of FDI in China by Taiwanese IT industry firms. Note: the coefficients of the control variables, which are the same as used in Table 1 , the constants for each country, and a country-specific time trend are not reported to save space. Model 1 includes the dummy for high-tech manufacturing as a country-specific variable, and model (2) the dummy for capital intensity, not reported to save space. In (1) only manufacturing projects were included, and in (2) only projects with data for both capital and employment were included. Robust standard errors in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10%, respectively.
(1 Our hypothesis is that high-tech industries are less sensitive to the tax burden. Firstly, this type of investment involves a larger amount of R&D, which tends to generate limited or even negative cash flows, at least in the first years, and consequently absence of taxable profit. Additionally, Lundvall and Christensen (2004:15) mention that low taxes do not stimulate innovation (and thus new investment), but only increase the survival of already existing firms that have a low probability of surviving. Contradicting our hypothesis, Grubert (2003) argues that R&D-intensive subsidiaries are located in countries with either very high or very low statutory tax rates, as they can easily move income across borders, notably through transactions between firms.
To perform this analysis, for the 12,587 manufacturing projects we created a dummy variable (called "High-Tech Manuf.") that equals 1 if the project is for a high-tech manufacturing industry, and zero otherwise. The high-tech manufacturing industries are defined using the Eurostat and OECD classifications and include the following sectors: pharmaceuticals, computers, office machinery, electronics/communications, and scientific instruments. The results do not confirm our hypothesis, as high-tech projects have the same sensitivity to taxes as other projects (Table 7 , column 1).
Capital intensity
The last issue concerning project characteristics is the level of capital intensity.
Column 2 of Table 7 shows the results for a specification that interacts the EATR with a variable (called "Capital Intensity") that measures the capital intensity of the project (capital invested in millions of US dollars per job created). The number of observations is reduced considerably as information on invested capital and jobs created is only available for 4,962 investment projects.
The coefficient for the interaction term of EATR and capital intensity is positive and statistically significant, indicating that more capital-intensive projects are less sensitive to taxes. If the investment per job is very small, the EATR semielasticity is around -8.21%, and for each million US dollars per job created the EATR semi-elasticity falls in absolute terms by 3.14 pp. This finding may be justified by the fact that more capital-intensive projects induce greater depreciation costs, reducing the taxable profits and consequently the sensitivity to taxes. Firms that are more capital-intensive may also enjoy greater market power due to the barrier to entry created by large amounts of capital, and thus they will have wider margins and be less sensitive to tax rates. Finally, as Overesch and Wamser (2008) conclude that more immobile activities react less to taxes, the above result may be driven by the fact that more capital-intensive firms are less mobile.
CONCLUSION
This paper investigates the role of corporate taxes in FDI location decisions, making use of a wide project-level dataset that enables an accurate representation of real investment decisions. We started by analysing the impact on FDI of the level and volatility of three measures of corporate taxation. We then analysed how economic and monetary integration determines the effect of taxes on FDI. Finally, we focused on how the tax impact depends on specific project characteristics.
We found that, of the three tax rates used, the effective average tax rate (EATR) has the largest impact on FDI. The main result indicates that a decrease in the EATR of 1 pp. increases the odds ratio of a country receiving a FDI project by about 3.1%. In addition to the tax rate level we found some evidence that the volatility of corporate tax rates (namely of the EMTR and STR) negatively affects FDI.
Regarding the impact of economic and monetary integration, we found that countries within the euro area can set higher taxes than other countries without an adverse effect on FDI. As a result, euro area countries are under less pressure to reduce corporate taxes to attract FDI.
Concerning project characteristics, the results indicate that the effective marginal tax rate (EMTR) is especially important for expansion projects, as suggested in the literature. Additionally, the EATR proves to be the tax measure with the greatest negative impact on industrial functions. On the other hand, we find that services are less sensitive to the statutory tax rate (STR) than industrial functions, contradicting Stowhase's (2002) findings. Indeed, services are less sensitive than industry to all three tax measures. Our results also indicate that capital-intensive projects are less affected by corporate taxes, but that high-tech manufacturing projects react to taxes just like other manufacturing projects.
The interactions between taxes and the level of both technology and capital intensity may require further analysis because they are not very well explored in the literature. As for tax rate volatility, more data on tax code changes is
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required for a deeper analysis. The role of special non-tax incentives in FDI should also be explored in future research.
In summary, the results presented in this paper suggest that carefully setting lower and stable corporate taxes is instrumental to a country's ability to attract FDI, especially if the country already has a high tax rate. This study indicates that corporate taxation could even be used to attract specific types of foreign investment. Tax cuts are especially important when a country wants foreign firms already in situ to expand their activities or wants to attract industrial firms. Besides being important for policymakers these results may be of use to multinational companies, as they relate to their practice. 
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